Introduction
The purpose of this paper is; to describe the development process of evidence based recommendations about weight lifting (WL) on breast cancer survivors with lymphedema related to surgical interruption of axillary lymph nodes. It provides an overview of the incidence of breast cancer, and breast cancer related-lymphedema (BCRL). Also it describes the breast cancer primary treatment that increases the incidence of developing lymphedema, evaluates the current evidences. Next, details are given of WL recommendations developed by the author.
In the current practice; women were instructed to avoid WL in the affected arm to decrease the incidence of lymphedema. In 2005, the National Lymphedema Network guidelines stated that strength training "poses the greatest risk to individuals with lymphedema" (Stephan, 2009 ). However; in 2011, National Lymphedema Network guidelines regarding lifting exercise was changed to: "All of these types of resistance exercise may be utilized by individuals with lymphedema, but should be done cautiously". For the time being those guidelines are giving cautious recommendations; Despite that arm swelling ranks high among the serious concerns of the breast cancer survivors. Therefore; breast cancer survivors with lymphedema limit the use of their affected arm out of fear, and on basis of the guidance from commonly accessed cancer information web sites (http://mylifewithlymphedema.blogdpot. com /2005/12/guidelines-onlymphedema.html).
Incidence rate of breast cancer related lymphedema in the United State and in Jordan
During 2012 an estimated 226,870 new cases of invasive breast cancer are expected to occur among women in the United State (US), and it ranks the second of the ten most common 
Significance of BCRL
The reported incidence rates of BCRL varies from 4% to 56% (McLaughlin et al., 2008; Paskett, Naughton, McCoy, Case, & Abbot, 2007; Ramadan, 2008; Shih et al., 2009 ). However;
In Jordan there are no sufficient researches give a clear picture about lymphedema incidence.
This complication limits the range of motion; increase the pain, weakness, or stiffness of the affected arm (Fu, Ridner, & Armer, 2009 ). Furthermore, it may affects psychological status including anxiety, depression, sexual dysfunction, social avoidance, and exacerbation of existing psychiatric illness (Loudon & Petrek, 2000; Paskett et al., 2007; Ridner, 2002) . Also appearance can be affected, which had been suggested to be greater than the effect of coping with the initial diagnosis and treatment of breast cancer. The survivors considered it as a constant reminder of breast cancer; a subject of curiosity to others; and they may think of recurrence (Paskett et al., 2007; Rockson & Rivera, 2008) . Furthermore; lymphedema may result in added healthcare costs to patients, including treatment costs, and financial loss related to lymphedema influences on their ability to do their jobs (Shih et al., 2009 ).
Primary treatment and its side-effects
The standard treatment for breast cancer is surgery; the type and time of surgical options varies depending on the disease stage. One of these surgeries is; modified radical mastectomy which considered the standard treatment for locally advanced breast cancer. However; Breast Exercise has proven its effectiveness and is commonly used as an intervention to improve the physical health of cancer patients after treatment (Hays, Reul-Hirche, & Turner, 2009; kilgour, Jones, & Keyserlingk, 2008; Portela, santaella, Gomez, & Burch, 2008; Toress et al., 2010 ). However; WL using the arm with lymphedema had controversies between the published guidelines and common practice. were assessed for relevance. To be included the article had to meet the following criteria: 1.
Study on adults; 2. Had large sample size; 3. High level of evidence; 4. Effect of WL is evaluated; 5. article is written in English. There was no restriction on the type of report or the design of the study. A secondary search was performed by hand searching the reference lists from the collected reviews and relevant articles. The articles were analyzed by the current author, and reviewed by the course advisor. The current author collected information about the number of included patients, study design, intervention type, setting, data collection tools, efficacy and adverse effects of WL on lymphedema. The methodological quality of the individual studies (Appendix-table 2) was rated according to the rating system for the hierarchy of evidence (Melnyk & Fineout-Overholt, 2005) .
Assessing the evidence
Evidence quality: One systematic review study had included 19 articles within the period from 2004 to 2010; this study had reviewed two systematic reviews, two literature Running head: WEIGHT LIFTING AND BREAST CANCER-RELATED LYMPHEDEMA 6 reviews, 13 randomized control trials (RCT), and two case series with comparison group. All studied the effects of exercise and WL on BCRL (Appendix, table 1). This evidence is at higher level of evidence, and ranks level one. However; the other three RCTs included in this study were published during the years 2011-2012; and ranked as level two (Appendix, table 2).
The sample inclusion criteria in the articles involved in this study, were relatively the same, as included in (Table1), and the dependent variable to be tested in all researches was lymphedema, as well as the effect of WL as independent variable. All articles included are at higher level of evidence which is level one and two; as the well-designed RCT, longitudinal prospective design, large sample size, and multiple data collection methods. Adding to the strengths; the researchers used randomize sample, random assignment including intervention group and control group, well trained staff, and concealing. Furthermore; the ethical issues, human rights, IRB approval, and clearance report from the primary consultant, consent form, monitoring of extraneous factors, and long period of follow-up; gave studies a strong credibility to rely on.
Evidence result: During the last 8 years, research efforts have been developed to clarify the benefits of exercise and WL for cancer survivors. This development was going with the increased number of breast cancer survivors, their concerns, and needs. However; many patients continue to believe that it is not safe to lift any weight due to the risk of lymphedema.
Kwan and colleagues (2011) included six out of seven reviewed studies being RCTs, and one was a case-crossover study, aimed to study resistance exercise and its effects on BCRL.
Overall, the studies support that resistance exercise is associated with minimal risk of development or exacerbation of lymphedema in the upper extremity. The authors of the systematic review; weight these evidences as "Likely to be Effective". However; none of the studies observed any significant increase in the development of BCRL with resistance exercise at various times post-operatively (1months to 1year), thus suggesting that slowly progressive resistance exercise is safe at any time interval following surgery. The PAL Trial (2010); summarized in this systematic review, had concluded that the onset of BCRL was not significantly different between the groups those with or without use of compression garments.
The authors of the systematic reviews relayed on the two PAL studies (Schmitz, 2009; Speck, 2010) as the strongest evidence to support their conclusion that resistance exercise is likely to be effective in reducing the risk of BCRL and not exacerbating BCRL symptoms.
The other RCTs (Appendix-Table1) concluded that progressive WL was safe on women following breast cancer surgical treatments with lymph node dissection. Furthermore; WL did not significantly affect the severity of BCRL; reduced the number and severity of arm and hand symptoms; increased muscular strength; and reduced the incidence of lymphedema exacerbations. However; Kilbreath and colleagues (2012) found that both groups reported few impairments including swelling immediately following the intervention, and six months post intervention, but at the end they concluded that resistance training post-operatively did not precipitate lymphedema.
These results were unanimously supported WL for breast cancer survivors. Therefore; if patients keep not using their affected hand, this will lead to weak muscles of the affected arm, and increase the severity of arm symptoms.
Weight lifting interventions:
The reviewed researches had long period of WL training ranges from one month to one year. However; the lowest weight acceptable to start training the affected arm is not well discussed in the latest researches, but one study had mentioned that training started gradually with half pound and increased gradually (Rehana et al., 2006) . Running head: WEIGHT LIFTING AND BREAST CANCER-RELATED LYMPHEDEMA 8
Conclusion and Recommendations
There are enough evidences to justify that gradually progressive WL had no effect on the incidence or exacerbation of BCRL. Therefore; further changes into the current practice had to be implemented. Rational: to prevent developing lymphedema by breast cancer survivors; as not to exercise the hand may lead in the future, to weak limb with greater risk to develop BCRL.
The first intent of this study was to use the evidence based recommendations to guide the clinical practice. However; careful attention should be inconsideration to the individualize needs, situation, and disease process.
Recommendations and implications:
One notable recommendation of the included studies; was that education of staff seems to have a positive impact on the optimal care for breast cancer patients, for example, in-service training that goes toward continuing education credit could be highly advisable toward decreased lymphedema incidence (kilbreath, 2006; Ahmed et al., 2006; Schmitz et al., 2009; 2010) . So the current author recommends to:
1. Clinical practice: To set standards of care for the breast cancer patient who underwent surgical treatment with lymph node dissection starting preoperatively by measuring the circumferences of both arms, and followed the patient through their life.
2. Weight lifting: To develop a clear regimen for the weight lifting, to be accessible for the health care providers and breast cancer survivors.
